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A Method for Advance Negotiation of Computer Settings 

FIELD OF THE INVENTION 

[0001] This invention relates generally to networked communications and, more 
particularly, relates to a method for predicting and negotiating parameters that can not be 
changed during operation. 

BACKGROUND OF THE INVENTION 

[0002] Computer systems are being developed with ever increasing complexity. 
Computers acquired solely for word processing now come with software that provides 
paging, scheduling, v^ndow management, and device management Networked 
computers and workstations also have multiple network protocols, multiple file systems, 
and multiple application program interfaces. 

[0003] Several problems have been encountered with the increased complexity of 
computer systems. One problem is that programs designed for a particular machine may 
not work efficiently, if at all, on other machines. Many of these programs require 
computer settings to be set in order for the program to function. A computer setting is a 
program setting or operating system setting that is used to configure the program or 
operating system. The computer settings are often manually configured in an effort to get 
the program to work. The manual configuration is done by trial and error by tweaking 
settings incrementally to see if an incremental change is sufficient for what is needed. 
Once the program works, no more tweaking is done. 



[0004] Another problem is that many settings can not be changed during operation 
and must be selected prior to operation. A user often does not know which value should 
be selected to use for a particular setting. In these instances, the user selects a value and 
sees if the operation will work. If it does not work, the value is changed by stopping the 
operation, changing the value, and restarting (e.g., re-booted) the operation every time the 
setting is tweaked. 

[0005] A further problem occurs when settings are negotiated between two or more 
systems. Settings are negotiated based on each system's needs at the time of negotiation. 
These systems are often stuck with the negotiated settings when the protocol being used 
prohibits renegotiation. 



BRIEF SUMMARY OF THE INVENTION 



[0006] The present invention provides a method to set a computer setting. A normal 
range of values used for the computer setting is determined. The largest value and a 
major value within the range of values are determined. A major value is a value that is 
above the values that a majority of applications use. The computer setting is set to a 
value that is equal to or greater than either the largest value or the major value. 
[0007] The present invention also predicts if the computer setting will be needed for 
optional computer settings and predicts if the computer setting will need a value outside 
the normal range of values. The computer setting is set to a value outside the normal 
range of values if the computer setting is predicted to need a value outside the normal 
range. 



[0008] Additional features and advantages of the invention will be made apparent 
jfrom the following detailed description of illustrative embodiments which proceeds with 
reference to the accompanying figures. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[00091 While the appended claims set forth the features of the present invention with 
particularity, the invention, together with its objects and advantages, may be best 
understood from the following detailed description taken in conjunction with the 
accompanying drawings of which: 

[0010] Figure 1 is a block diagram illustrating a network system having a plurality of 
networks connected by a transport in which the present invention operates; 
[0011] Figure 2 is a block diagram generally illustrating an exemplary computer 
system on which the present invention resides; and 

[0012] Figure 3 illustrates a flow chart of a method of setting a computer setting in 
accordance with the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0013] Although not required, the invention will be described in the general context 
of computer-executable instructions, such as program modules, being executed by a 
personal computer. Generally, program modules include routines, programs, objects, 
components, data structures, etc. that perform particular tasks or implement particular 



abstract data types. Moreover, those skilled in the art will appreciate that the invention 
may be practiced with other computer system configurations, including hand-held 
devices, multi-processor systems, microprocessor based or programmable consumer 
electronics, network PCs, minicomputers, mainframe computers, and the like. The 
invention may also be practiced in distributed computing environments where tasks are 
performed by remote processing devices that are linked through a communications 
network. In a distributed computing environment, program modules may be located in 
both local and remote memory storage devices. 

[0014] Turning to the drawings, wherein like reference numerals refer to like 
elements, the invention is illustrated as being implemented in a suitable networking 
environment such as the network system environment 20 illustrated in Figure 1. The 
network system environment 20 is only one example of a suitable computing 
environment and is not intended to suggest any limitation as to the scope of use or 
functionality of the invention. For example, the invention can also be used in wireless 
systems. 

[0015] The exemplary network system 20 includes local sub-networks 22, 24 
connected to each other by network 26. Network 26 may be a virtual private network, a 
LAN, a WAN, the Internet, and the like. Local sub-network 22 has general purpose 
computing devices in the form of computers 28, 30, and local sub-network 24 has 
computer 32. The network system 20 may have additional local sub-networks and local 
sub-networks 22, 24 may have additional computers. Each sub-network 22, 24 is served 
by a transport provider 34, such as TCP/IP, for providing communication between 
computers and between applications residing on computers. 



[0016] Figure 2 illustrates an example of a suitable computing system environment 
on which the invention may be implemented. The computing system environment 100 is 
only one example of a suitable computing environment and is not intended to suggest any 
limitation as to the scope of use or functionality of the invention. Neither should the 
computing environment 100 be interpreted as having any dependency or requirement 
relating to any one or combination of components illustrated in the exemplary operating 
environment 100. 

[0017] The invention is operational with numerous other general purpose or special 
purpose computing system environments or configurations. Examples of well known 
computing systems, environments, and/or configurations that may be suitable for use with 
the invention include, but are not limited to, personal computers, server computers, hand- 
held or laptop devices, multiprocessor systems, microprocessor-based systems, set top 
boxes, programmable consumer electronics, network PCs, minicomputers, mainframe 
computers, distributed computing environments that include any of the above systems or 
devices, and the like. 

[0018] The invention may be described in the general context of computer-executable 
instructions, such as program modules, being executed by a computer. Generally, 
program modules include routines, programs, objects, components, data structures, etc. 
that perform particular tasks or implement p^cular abstract data types. The invention 
may also be practiced in distributed computing environments where tasks are performed 
by remote processing devices that are linked through a communications network. In a 
distributed computing environment, program modules may be located in both local and 
remote computer storage media including memory storage devices. 



[0019] With reference to Figure 1, an exemplary system for implementing the 
invention includes a general purpose computing device in the form of a computer 110. It 
should be noted that computers 28, 30, 32 are similar to computer 1 10 and have similar 
components. Components of computer 1 1 0 may include, but are not limited to, a 
processing unit 120, a system memory 130, and a system bus 121 that couples various 
system components including the system memory to the processing imit 120. The system 
bus 121 may be any of several types of bus structures including a memory bus or memory 
controller, a peripheral bus, and a local bxxs using any of a variety of bus architectures. 
By way of example, and not limitation, such architectures include Industry Standard 
Architecture (ISA) bus. Micro Channel Architecture (MCA) bus. Enhanced ISA (EISA) 
bus, Video Electronics Standards Associate (VESA) local bus, and Peripheral Component 
Interconnect (PCI) bus also known as Mezzanine bus. 

[0020] Computer 1 1 0 typically includes a variety of computer readable media. 
Computer readable media can be any available media that can be accessed by computer 
110 and includes both volatile and nonvolatile media, removable and non-removable 
media. By way of example, and not limitation, computer readable media may comprise 
computer storage media and communication media. Computer storage media includes 
both volatile and nonvolatile, removable and non-removable media implemented in any 
method or technology for storage of information such as computer readable instructions, 
data structures, program modules or other data. Computer storage media includes, but is 
not limited to, RAM, ROM, EEPROM, flash memory or other memory technology, CD- 
ROM, digital versatile disks (DVD) or other optical disk storage, magnetic cassettes, 
magnetic tape, magnetic disk storage or other magnetic storage devices, or any other 



medium which can be used to store the desired information and which can be accessed by 
computer 110. Communication media typically embodies computer readable 
instructions, data structures, program modules or other data in a modulated data signal 
such as a carrier wave or other transport mechanism and includes any information 
delivery media. The term "modulated data signal" means a signal that has one or more of 
its characteristics set or changed in such a manner as to encode information in the signal. 
By way of example, and not limitation, commxmication media includes wired media such 
as a wired network or direct-wired connection, and wireless media such as acoustic, RF, 
infrared and other wireless media. Combinations of the any of the above should also be 
included within the scope of computer readable media. 

[0021] The system memory 1 30 includes computer storage media in the form of 
volatile and/or nonvolatile memory such as read only memory (ROM) 131 and random 
access memory (RAM) 132. A basic input/output system 133 (BIOS), containing the 
basic routines that help to transfer information between elements within computer 110, 
such as during start-up, is typically stored in ROM 131. RAM 132 typically contains 
data and/or program modules that are immediately accessible to and/or presently being 
operated on by processing unit 120. By way of example, and not limitation, Figure 2 
illustrates operating system 134, application programs 135, other program modules 136, 
and program data 137. 

[0022] The computer 110 may also include other removable/non-removable, 
volatile/nonvolatile computer storage media. By way of example only. Figure 2 
illustrates a hard disk drive 141 that reads from or writes to non-removable, nonvolatile 
magnetic media, a magnetic disk drive 151 that reads from or writes to a removable, 
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nonvolatile magnetic disk 1 52, and an optical disk drive 1 55 that reads from or writes to a 
removable, nonvolatile optical disk 156 such as a CD ROM or other optical media. Other 
removable/non-removable, volatile/nonvolatile computer storage media that can be used 
in the exemplary operating environment include, but are not limited to, magnetic tape 
cassettes, flash memory cards, digital versatile disks, digital video tape, solid state RAM, 
solid state ROM, and the like. The hard disk drive 141 is typically connected to the 
system bus 121 through a non-removable memory interface such as interface 140, and 
magnetic disk drive 151 and optical disk drive 155 are typically connected to the system 
bus 121 by a removable memory interface, such as interface 150. 
[0023] The drives and their associated computer storage media discussed above and 
illustrated in Figure 2, provide storage of computer readable instructions, data structures, 
program modules and other data for the computer 110. In Figure 2, for example, hard 
disk drive 141 is illustrated as storing operating system 144, application programs 145, 
other program modules 146, and program data 147. Note that these components can 
either be the same as or different from operating system 134, application programs 135, 
other program modules 136, and program data 137. Operating system 144, application 
programs 145, other program modules 146, and program data 147 are given different 
numbers hereto illustrate that, at a minimum, they are different copies. A user may enter 
commands and information into the computer 110 through input devices such as a 
keyboard 162 and pointing device 161, commonly referred to as a mouse, trackball or 
touch pad. Other input devices (not shown) may include a microphone, joystick, game 
pad, satellite dish, scanner, or the like. These and other input devices are often connected 
to the processing unit 120 through a user input interface 160 that is coupled to the system 



bus, but may be connected by other interface and bus structures, such as a parallel port, 
game port or a universal serial bus (USB). A monitor 191 or other type of display device 
is also connected to the system bus 121 via an interface, such as a video interface 190. In 
addition to the monitor, computers may also include other peripheral output devices such 
as speakers 197 and printer 196, which may be connected through a output peripheral 
interface 195. 

[0024] The computer 1 1 0 may operate in a networked environment using logical 
connections to one or more remote computers, such as a remote computer 180. The 
remote computer 1 80 may be another personal computer, a server, a router, a network PC, 
a peer device or other common network node, and typically includes many or all of the 
elements described above relative to the personal computer 110, although only a memory 
storage device 181 has been illustrated in Figure 2. The logical connections depicted in 
Figure 2 mclude a local area network (LAN) 171 and a wide area network (WAN) 173, 
but may also include other networks. Such networking environments are commonplace 
in offices, enterprise-wide computer networks, intranets and the Internet. 
[0025] When used in a LAN networkmg environment, the personal computer 1 10 is 
connected to the LAN 171 through a network mterface or adapter 170. When used in a 
WAN networking environment, the computer 1 10 typically includes a modem 172 or 
other means for establishing communications over the WAN 173, such as the Intemet. 
The modem 172, which may be intemal or external, may be connected to the system bus 
121 via the user input interface 160, or other appropriate mechanism. In a networked 
environment, program modules depicted relative to the personal computer 1 10, or 
portions thereof, may be stored in the remote memory storage device. By way of 
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example, and not limitation, Figure 2 illustrates remote application programs 185 as 
residing on memory device 181. It will be appreciated that the network connections 
shown are exemplary and other means of establishing a commimications link between the 
computers may be used. 

[0026] In the description that follows, the invention will be described with reference 
to acts and symbolic representations of operations that are performed by one or more 
computer, unless indicated otherwise. As such, it will be understood that such acts and 
operations, which are at times referred to as being computer-executed, include the 
manipulation by the processing unit of the computer of electrical signals representing data 
in a structured form. This manipulation transforms the data or maintains it at locations in 
the memory system of the computer, which reconfigures or otherwise alters the operation 
of the computer in a manner well understood by those skilled in the art. The data 
structures where data is maintained are physical locations of the memory that have 
particular properties defined by the format of the data. However, while the invention is 
being described in the foregoing context, it is not meant to be limiting as those of skill in 
the art will appreciate that various of the acts and operation described hereinafter may 
also be implemented in hardware. For purposes of illustration, application program 135 
shall perform the steps of the present invention. It will be appreciated that operating 
systems 124, 144, other program modules 136, 146, application programs 145 and remote 
appUcation programs 185 and program modules stored on removable, nonvolatile 
magnetic disk 152 and removable, nonvolatile optical disk 156 also may perform the 
steps of the present invention. 
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[0027] Turning now to the flow diagram of Figure 3, the steps taken to negotiate and 
set a computer setting are illustrated. These steps are stored on computer readable media 
as described hereinabove. Application program 135 predicts if an option will be needed 
(step 200). For example, if an Intemet session (e.g., a transmission control 
protocol/Internet protocol (TCP/IP) connection) is being established, a secure connection 
using IPSec or other security protocol may be needed for the session. Based on previous 
Intemet sessions, the application program 135 determines the likelihood that a secure 
connection will be needed. The prediction is made based on the likelihood that a secure 
connection will be needed. The step of predicting if the option will be needed includes 
the step of predicting if the value needed will be outside of a normal range of values. If 
the option will not be needed (step 202), the application program uses default settings 
(step 204). The default settings are the initial settings that are used for a particular 
computer setting. 

[0028] If the option is predicted to be needed, a superset of values is obtained (step 
206). The superset of values is a set of values that have typically been used for the 
computer setting. For example, a window size is the amount of data a sender (e.g., a 
sending application, a transport protocol, etc.) can send on a particular connection before 
it gets an acknowledgment back from the receiver that the receiver has received some of 
the data. The default window size in many operating systems is zero to 64 kB. A 
window scaling factor is a value that is used to change the window size. Changing a 
window scaling factor from a value of one to a value of two allows twice the amount of 
data to be sent (e.g., 1 to 128 kB) before a sender has to stop and wait for an 
acknowledgment from the receiver that some or all of the data has been received before 



12 

sending any more data. The superset of window scaling factor values would be the 
values typically used (e.g., 1, 2, 4, 8, 16). 

[0029] The largest value and major value are determined (step 208). As previously 
indicated, the major value is a value that is above the values that a majority of 
applications use. The major value and the large value may be equal to each other. If the 
value is predicted to need a value within the normal range of values (step 210), a value 
that is within the normal range of values is negotiated for the computer settings that must 
be negotiated with another application, operating system, program module and the like 
(step 212). The normal range of values is the range of values typically used for the 
operating system setting or the range of values typically used for a majority of 
applications. If the computer setting does not need to be negotiated, the value is set to a 
value within the normal range of values. 

[0030] If the value is predicted to need a value outside the normal range of values, a 
value is negotiated that is greater than or equal to the largest value or the major value 
(step 216). The value is then set to the negotiated value (step 218). If the computer 
setting does not need to be negotiated, the value is set to a value that is greater than or 
equal to the largest value or the major value. In one embodiment, the value negotiated or 
set probabilistically covers the widest range of values that an application might use. 
[0031] A typical situation where the present invention is used is in establishing 
TCP/IP (Transmission Control Protocol/Internet Protocol) connections. There are many 
options that can be used with a TCP/IP connection. These options include the window 
scaling factor, whether time stamps are to be used, and whether a secure connection is to 
be used. The present invention predicts if the option will be needed and sets or negotiates 
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the setting of each option. The largest value and major value for the normal range of 
values for the vrndow scaling factor is determined if the window scale factor is needed. 
In one embodiment, the value that is outside the normal range of values is chosen to be 
256. The window can range in size from 256 bytes to 17 MB in increments of 256 with a 
value of 256 as opposed to a range of 1 byte to 64 kB in increments of 1 with a value of 
1 , A value of 256 improves the scale in which the window can be varied. Additionally, 
the value of 256 does not affect network communications because a network packet size 
(i.e., the size of a message sent in a network) is greater than 256. Values for tune stamp 
options and security options are similarly chosen. 

[00321 In view of the many possible embodiments to which the principles of this 
invention may be applied, it should be recognized that the embodiment described herein 
with respect to the drawing figures is meant to be illustrative only and should not be 
taken as Umiting the scope of invention. For example, those of skill in the art will 
recognize that the elements of the illustrated embodiment shown in software may be 
implemented in hardware and vice versa or that the illustrated embodiment can be 
modified in arrangement and detail without departing from the spirit of the invention. 
Therefore, the invention as described herein contemplates all such embodiments as may 
come within the scope of the following claims and equivalents thereof 



